Chemical gating of gap junction channels.
Chemical gating of gap junction channels is a complex phenomenon that may involve intra- and intermolecular interactions among connexin domains and a cytosolic molecule (calmodulin?) that may function as channel plug. This article focuses on the methodology we have employed for studying the molecular basis of chemical gating by lowered cytosolic pH. Our approach has combined molecular genetics and biophysics, using exposure to 100% CO(2) for assaying chemical gating efficiency. Chimeras of connexin 32 (Cx32) and connexin 38 (Cx38) and Cx32 mutants modified at residues of the cytoplasmic loop, the initial C-terminus domain, or both have been expressed in Xenopus oocytes, and channel expression and gating have been tested electrophysiologically by double voltage clamp. In addition, various channel forms, including homotypic, heterotypic, and heteromeric channel combinations, have been evaluated for chemical gating sensitivity.